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Description 

[0001 ] The present invention relates to an ink-jet print 
head, an ink-jet cartridge and an ink-jet printing appa- 
ratus equipped therewith which can produce high quality 
printed images on a print medium, and more specifically 
to an ink-jet cartridge which is suitably applied to ink-jet 
printing that ejects onto a print medium print ink and a 
print performance improving liquid that makes insoluble 
or aggregates coloring materials in the print ink. 
[0002] Apparatuses that print (or record) on a print 
medium (or recording paper), including paper, cloth and 
plastic sheets such as OHP films, have been proposed 
to have a construction that can mount a recording head 
of various systems such as wire dot recording, thermo- 
sensitive recording, thermal transfer recording and ink- 
jet recording. 

[0003] Of these recording systems, the ink-jet system 
is one of low-noise non-impact recording systems that 
eject ink which then directly adhere to the recording pa- 
per. The ink-jet system is largely classed, according to 
the ink droplet forming method and ink ejection energy 
generation method, into a continuous type (including 
charged particle control and spray systems) and an on- 
demand type (including piezo, spark and bubble jet sys- 
tems). 

[0004] The continuous type ejects ink continuously 
and imparts electric charge only to necessary droplets. 
The charged droplets then adhere to the recording pa- 
per and the remaining non-charged droplets are wasted. 
The on-demand type, on the other hand, delivers inkon- 
ly when necessary for printing and therefore neither 
waste ink nor have a risk of contaminating the interior 
of the printer. The on-demand type, because it starts or 
stops ink ejection, has lower response frequencies than 
those of the continuous type. Hence, the on-demand 
type realizes high-speed printing by increasing the 
number of nozzles, and most of the recording appara- 
tuses currently on the market are of the on-demand 
type. Because the recording apparatuses having the re- 
cording head of such an ink-jet system are capable of 
high-density and high-speed recording, they are com- 
mercialized and utilized as output means of information 
processing systems, which include printers as output 
terminals of copying machines, facsimiles, electronic 
typewriters, word processors and workstations or handy 
or portable printers used on personal computers, host 
computers, optical disk devices and video apparatuses. 
In this case, the ink-jet recording apparatus will take a 
configuration that meets particular functions and the 
conditions of use of these apparatuses. 
[0005] Generally, the ink-jet recording apparatuses 
include a carriage mounting a recording means (record- 
ing head) and an ink tank, a feeding means to feed re- 
cording paper, and a control means to control these 
components. The recording head that ejects inkdroplets 
from a plurality of nozzles is serially scanned, i.e., 
moved in a direction (main scan direction) perpendicular 



to the recording paper feeding direction (sub-scan di- 
rection) and at the same time the recording paper is in- 
termittently fed by an amount equal to the recording 
width of the recording head during the non-recording 

5 time. This recording system performs recording by 
shooting ink droplets onto the recording paper accord- 
ing to recording signals and has found wide use be- 
cause of its low running cost and low-noise operation. 
The use of the recording head that has many ink ejection 

10 nozzles aligned in the sub-scan direction can perform 
recording over a width corresponding to the number of 
nozzles by scanning the recording head over the record- 
ing paper once. This makes it possible to increase the 
speed of the recording action. 

15 [0006] In the case of a color ink-jet recording appara- 
tus, a color image is formed by superimposing ink drop- 
lets ejected from multiple color recording heads. To per- 
form color recording in general requires four kinds of re- 
cording head and ink cartridge that correspond to three 

20 primary colors-yellow (Y), magenta (M) and cyan (C)-or 
four colors including black (B) in addition to the three 
primary colors. In recent years, recording apparatuses 
that mount such three- or four-color recording heads to 
form full-color images have been commercialized. 

25 [0007] The energy generating means in the recording 
head to produce energy for ejecting ink include one that 
uses electromechanical transducers such as piezoelec- 
tric elements and one that uses electrothermal trans- 
ducers having heat generating resisters to heat liquid. 

30 [0008] The recording head of a system (so-called 
bubble jet system) that ejects liquid by using thermal en- 
ergy (which utilizes the film boiling phenomenon) can 
arrange the liquid nozzles in high density and thus per- 
form high resolution recording. 

35 [0009] The process of ejecting ink as performed by 
the bubble jet type recording head with the above con- 
struction will be explained briefly. 
[0010] When a heat generating resister (heater) 
reaches a predetermined temperature, a film bubble 

40 that covers the heater surface is formed. This bubble 
has a very high internal pressure and expels the ink in 
the nozzle. An inertia force produced by the expelling 
action forces the ink out of the nozzle and toward a com- 
mon liquid chamber in the opposite direction. As the ink 

45 movement advances, the internal pressure of the bub- 
ble becomes negative and, combined with the flow path 
resistance, slows down a moving speed of the ink. The 
speed of the ink ejected out of an orifice of the nozzle 
is faster than that within the nozzle, so that the ink is 

50 narrowed by the balance of the inertia force, the flow 
path resistance, contraction of the bubble and ink sur- 
face tension, and a lump of ink outside the orifice is sep- 
arated into a droplet. Simultaneously with the contrac- 
tion of the bubble, ink is supplied from the common liquid 

55 chamber into the nozzle by a capillary action and stands 
by for the next pulse. 

[0011] In this way the recording head that uses the 
electrothermal transducer as an energy generating 
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means can produce a bubble in the ink in the liquid path 
in response to and in a one-to-one relation with a drive 
electric pulse signal and can also produce and contract 
a bubble instantaneously and properly, realizing ejec- 
tion of ink droplets with excellent responsiveness. Fur- 
ther, the recording head can be made compact easily 
by taking full advantage of the IC technology and micro- 
fabrication technology in the semiconductor field where 
the technological advance and reliability improvement 
in recent years are remarkable. This in turn facilitates 
high density integration and lowers the manufacturing 
cost. 

[0012] There are two types of such recording heads, 
a permanent type and a detachable type. In the perma- 
nent type the recording head has a service life longer 
than that of the recording apparatus and is so construct- 
ed that it is normally not removed from the apparatus 
itself. The detachable type, on the other hand, has a de- 
tachable head cartridge (also called an ink cartridge) in 
which a recording head and an ink tank are assembled 
together. When ink in the head cartridge runs out, the 
head cartridge is taken out of the apparatus body for 
recycling and a new head cartridge is installed. 
[0013] The ink orifices of the head cartridge are 
sealed with a seal tape for protection during transport, 
storage and marketing of the head cartridge and also 
for preventing leakage or evaporation of ink from the ink 
orifices and inflow of air. 

[0014] If the adhesion force of the seal tape is in- 
creased for more reliable prevention of ink leakage or 
evaporation and air inflow, adhesive agent of the seal 
tape remains on the periphery of the orifices. To avoid 
this problem, a method is known in which a cap member 
is installed on aseal tape having weak adhesion to press 
the seal tape by an elastic body of the cap member 
against the periphery of the orifices. 
There are growing demands for the ink-jet recording ap- 
paratus as excellent recording means and also for high- 
er quality printed images. 

[0015] In forming images on a recording medium 
called plain paper the conventional ink-jet recording ap- 
paratus has a problem of insufficient water resistance 
of the image. Another problem is that, when forming 
color images, it is difficult to provide images that are 
highly dense without feathering and bleeding between 
colors, in other words, color images that have both fast- 
ness and high print quality. 

[0016] As a means to improve water resistance of an 
image, a method is known which uses ink that a colorant 
contained in the ink has a water-resistant property. This 
method has been put into practical use in recent years. 
The water resistance, however, is not good enough and 
because the ink is hardly soluble in water after being 
dried, the orifices of the recording head are easily 
clogged. To prevent this problem inevitably gives rises 
to another problem of making the apparatus construc- 
tion more complex. 

[001 7] Japanese Patent Application Laying-Open No. 



84992/1981 discloses a method wherein a material for 
fixing dyes to recording paper is applied to the recording 
paper beforehand and a large amount of such treated 
paper is prepared. With this method, however, it is nec- 
5 essary to use only the particular recording paper pre- 
pared beforehand for printing. Further, because the ded- 
icated recording paper coated with a dye fixing material 
is produced in large amounts beforehand, a large ded- 
icated paper making equipment becomes necessary in- 
creasing the overall cost. Moreover, it is difficult to coat 
the dye fixing material over the paper to a predetermined 
thickness stably during the process of making the ded- 
icated recording paper. 

[0018] Japanese Patent Application Laying-Open No. 
631 85/1 989 discloses a technology wherein a colorless 
ink that makes a dye insoluble is ejected from an ink-jet 
recording head onto the recording paper. 
[001 9] Japanese Patent Application Laying-Open No. 
202328/1 993 discloses a technology that forms a water- 
resistant image without color bleeding by applying a 
multivalent metallic salt solution followed by an ink con- 
taining chemical dye having carboxyl group. When liquid 
that renders dyes insoluble is ejected from an ink-jet 
head, however, if the recording ink and the liquid should 
come into contact within the recording apparatus body, 
an operational failure of the recording apparatus may 
result. Any prior art offers no recording apparatus con- 
figuration that incorporates measures against such 
problems. 

[0020] A number of technologies have been proposed 
that improve the fastness of printed images on a record- 
ing medium. 

[0021 ] Japanese Patent Application Laying-Open No. 
24486/1 978 discloses a technique that transforms dyes 
into lake and fixes them on a dyeing medium by post- 
processing the dyeing medium to enhance their wet 
fastness. 

[0022] Japanese Patent Application Laying-Open No. 
43733/1979 in particular discloses a recording method 
that uses the ink-jet recording system and applies two 
or more ingredients that promote a film forming perform- 
ance at normal or elevated temperatures when the in- 
gredients contact. In a printed matter printed with this 
method, a film firmly adhering to the recording medium 
is formed as the ingredients contact each other on the 
recording medium. 

[0023] Japanese Patent Application Laying-Open No. 
150396/1980 (Japanese Patent Application Publication 
No. 381 55/1 987), too, discloses a method of applying a 
water-resisting agent that forms lake of dye after per- 
forming the ink-jet recording using aqueous dye ink. 
[0024] U.S. Patent No. 4,538,160 discloses an ink-jet 
recording method which identifies beforehand an image 
position where recording is to be made and shoots onto 
the same identified position a recording ink and a proc- 
ess ink for improving the quality and durability of a dot. 
Among other methods disclosed in this patent are one 
that describes an image using the process ink before 
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applying the recording ink, one that superimposes the 
process ink on the image that has been described using 
the recording ink, and one that shoots the recording ink 
onto the pattern that has been described with the proc- 
ess ink and then applies the process ink again overlap- 
ping the described image. 

[0025] On the other hand, in an ink-jet recording sys- 
tem, because the recording head ejects ink droplets on- 
to a recording medium such as paper or OHP film, fine 
ink particles or mist other than the main ink droplets and 
splashes produced when the ink lands on the recording 
medium will adhere to that part of the recording head 
where the orifices are formed, accumulating solidified 
ink around the orifices. Further, foreign matters such as 
paper dust may stick to the accumulated ink. These will 
interfere with the ink ejection, causing such troubles as 
ink droplets being ejected in unexpected directions or 
failing to be shot out. 

[0026] When a recording head, after being mounted 
in a printing apparatus, is left in a non-recording state 
where it does not eject inkfor a long period, ink in orifices 
will evaporate to increase its viscosity and become dry 
or solidified, clogging the orifices, which in turn will result 
in a random-direction ejection or a failure to eject. Thus, 
the ink-jet recording apparatus is provided with a recov- 
ery means to eliminate these problems. 
[0027] The recovery means commonly uses a wiping 
structure, which wipes an orifice-formed surface with a 
blade formed of an elastic member such as rubber to 
remove from the orifice-formed surface unwanted ink 
that was formed by accumulating mist and by the ink 
splashes from the recording medium and also remove 
foreign matters such as paper dust. 
[0028] In the head cartridge having a head which 
ejects a print performance improving liquid that makes 
dyes (colorants) in the ink insoluble or aggregate, when 
an ink or a print performance improving liquid should 
leak from the orifices during transport, storage or mar- 
keting, or when ink mist other than the main ink droplets 
ejected during printing and ink splashes from the record- 
ing medium are produced in large amounts, or when in- 
adequate recovery operation or wiping operation is per- 
formed, the ink and the print performance improving liq- 
uid will come into contact with each other on the orifice- 
formed surface of the head, causing the colorants (dyes) 
to become insoluble or aggregate near the orifices and 
foreign matters such as paper dust to stick to the color- 
ants. These may hinder the ink ejection, giving rise to a 
risk of the ink droplets flying in random directions or fail- 
ing to be ejected. 

[0029] As to the above-mentioned troubles arising 
from the mixing of the ink and the liquid that makes ink 
insoluble or as to the construction to eliminate such trou- 
bles, no description or even suggestion is found in the 
above conventional arts. 

[0030] US-A-4599627 shows an ink-jet cartridge 
comprising a print head portion as defined in the pream- 
ble of claims 1 and 2. 



[0031] The present invention has been accomplished 
to solve these problems and its object is to keep the dyes 
(colorants) from becoming insoluble or aggregating 
around the orifices of the head and thereby maintain 
5 high print quality even if the ink and the print perform- 
ance improving liquid should leak from the orifices dur- 
ing transport, storage, marketing or use. 
[0032] In a first aspect of the present invention, there 
is provided an ink-jet cartridge, comprising: 

10 

a print head portion having a first ejection portion to 
eject print ink and a second ejection portion to eject 
liquid containing print performance improving liquid 
to improve the print performance of the print ink 
15 ejected from the first ejection portion, the print head 
portion being able to be mounted in an ink-jet print 
apparatus; and 

a seal member removably bonded to the print head 
portion and having a first portion closing the first 
20 ejection portion, a second portion closing the sec- 
ond ejection portion, and an opening located be- 
tween the first and second portions of the seal mem- 
ber. 

25 [0033] In a second aspect of the present invention, 
there is provided an ink-jet cartridge, comprising: 

a print head portion having a first ejection portion to 
eject print ink and a second ejection portion to eject 
30 liquid containing print performance improving liquid 
to improve the print performance of the print ink 
ejected from the first ejection portion, the print head 
portion being able to be mounted in an ink-jet print 
apparatus; and 
35 an ejection portion pressing member removably 
mounted on the print head portion, the ejection por- 
tion pressing member having a first elastic member 
and a second elastic members, the first and second 
elastic members being spaced apart from each oth- 
40 er at a predetermined interval and forming inde- 
pendent pressing surfaces to press the first and 
second ejection portions, respectively. 

[0034] The above and other objects, effects, features 
45 and advantages of the present invention will become ap- 
parent from the following description of embodiments 
thereof taken in conjunction with the accompanying 
drawings. 



50 Figure 1 illustrates an example configuration of an 
ink-jet cartridge of the first embodiment, Figure 1 A 
representing an overall perspective view and Figure 
1 B representing an exploded perspective view; 
Figure 2 is a partial cross section of the ink-jet car- 

55 tridge of the first embodiment; 

Figure 3 is a perspective view schematically show- 
ing a print head of the ink-jet cartridge of the first 
embodiment; 
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Figure 4 is a perspective view of a protective cap of 
the ink-jet cartridge of the first embodiment; 
Figure 5 is a perspective view schematically show- 
ing a printer that can mount the ink-jet cartridge of 
the first embodiment; 

Figure 6 is a schematic diagram showing a capping 
operation and a recovery operation performed on 
the print head mounted on the printer of Figure 5; 
Figure 7 is a schematic diagram showing a wiping 
operation performed on the print ink orifices of the 
print head mounted in the printer of Figure 5, Figure 
7A representing a state in which the wiping opera- 
tion starts and Figure 7B representing a state im- 
mediately before the wiping operation is finished; 
Figure 8 is a schematic diagram showing a wiping 
operation performed on the print performance im- 
proving liquid orifices of the print head mounted in 
the printer of Figure 5, Figure 8A representing a 
state in which the wiping operation starts and Figure 
8B representing a state immediately before the wip- 
ing operation is finished; 

Figure 9 is a block diagram showing the configura- 
tion of a main part of a printer control system to ex- 
ecute the operations shown in Figure 7 and Figure 
8; 

Figure 10 is a flow chart showing an example 
processing procedure performed by the main part 
of the control system of Figure 9; 
Figure 11 is a perspective view of another embodi- 
ment of the protective cap; 

Figure 12 is a perspective view of still another em- 
bodiment of the protective cap; 
Figure 1 3 is a perspective view of a further embod- 
iment of the protective cap; 

Figure 14 is a perspective view of another embod- 
iment of the print head; 

Figure 15 is a perspective view of still another em- 
bodiment of the print head; 

Figure 1 6 is a perspective view of a further embod- 
iment of the print head; 

Figure 17 is a perspective view showing another 
embodiment of the ink-jet cartridge and a transport 
container thereof; and 

Figure 18 is a perspective view showing a further 
embodiment of the protective cap and the print 
head. 

[0035] The present invention will now be described in 
detail by referring to the accompanying drawings. 

(Embodiment 1) 

[0036] Figures 1 to 4 show an example configuration 
of the ink-jet cartridge as the first embodiment of this 
invention. Figures 1 A and 1 B are an overall perspective 
view and an exploded perspective view, respectively, 
Figure 2 is a partial cross section, and Figure 3 and Fig- 
ure 4 are perspective views of parts of Figure 1 . 



[0037] In Figure 1 , IJC represents an entire ink-jet car- 
tridge removably mountable on a printer body described 
later with reference to Figure 5. The ink-jet cartridge in- 
cludes a tank portion 1 , a print head portion 2, a protec- 
5 tive tape 3 as a removable sealing member, and a pro- 
tective cap 4 as an ink ejection portion pressing mem- 
ber, these members being formed substantially vertical- 
ly symmetrical. 

[0038] The tank portion 1 , as shown in Figure 2, is 
divided into two chambers, each accommodating an ab- 
sorbent body 5a or 5b made of a porous material such 
as sponge. One absorbent body (5a for example) is im- 
pregnated with an ink as a printing agent and the other 
absorbent body (5b) with a liquid (print performance im- 
proving liquid) to improve the print performance. The ink 
and the print performance improving liquid are supplied 
to the print head portion 2 through supply ports 6a, 6b 
provided in each chamber. The tank portion 1 is formed 
with grooves 7, 8 on its outer side near the print head. 
[0039] The print head portion 2 has a head chip 9a to 
eject the print ink and a head chip 9b to eject the print 
performance improving liquid. These head chips 9a, 9b 
have virtually similar constructions and, as shown in Fig- 
ure 3, include electrothermal transducers 10a, 10b to 
generate thermal energy for ejecting the ink and the print 
performance improving liquid, substrates 12a, 12b 
formed with electrodes 11a, 11b and drive elements (not 
shown), and orifice-formed members (hereinafter re- 
ferred to as orifice plates) 14a, 14b formed with a pre- 
determined number of orifices 13a, 13b at predeter- 
mined pitches. 

[0040] In this embodiment, the following three parts 
are integrally formed in a common top plate or block for 
the head chips 9a, 9b. The three parts are the orifice 
plates 14a, 14b; portions which have grooves commu- 
nicating with the orifices and forming liquid passages 
1 6a, 1 6b at portions corresponding to the electrothermal 
transducers 10a, 10b and which are joined to the sub- 
strates 1 2a, 1 2b; and supply tubes 1 5a, 1 5b to introduce 
the ink and the print performance improving liquid from 
the tank portion 1 . That is, this embodiment uses a top 
plate 17 that is integrally formed with the supply tubes 
for the print ink and the print performance improving liq- 
uid, the liquid passage forming grooves and the orifice 
plates. The orifices 13a, 13b are arranged virtually par- 
allelly on the orifice plates 14a, 14b that are almost pla- 
nar portions of the top plate 1 7 facing the print medium. 
The top plate 1 7 has a liquid reservoir groove 1 8 formed 
between the orifice plates 1 4a, 1 4b in a direction almost 
parallel to the direction in which the orifices 1 3a, 1 3b are 
arranged. 

[0041] The print head portion 2 is assembled by 
mounting, from both sides, the substrates 12a, 12b of 
the head chips 9a, 9b on the liquid passages 16a, 16b 
that are parallelly formed on both sides of the top plate 
17, by fixing the substrates 12a, 12b with retainer 
springs 20a, 20b and by sealing them with sealing ma- 
terials 1 9a, 1 9b. The head chips 9a, 9b are attached with 
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flexible printed circuit boards 22a, 22b that have con- 
tacts 21a, 21b for electrical connection with the printer 
body. 

[0042] As described above, the tank portion 1 and the 
print head portion 2 have their interiors completely di- 
vided into two systems, one for the print ink and one for 
the print performance improving liquid. The construc- 
tions for these two systems are virtually equal except for 
the kinds of liquids used and stored. 
[0043] The protective tape 3 and the protective cap 4 
protect the print head portion 2 and seal the print ink 
orifices 13a and the print performance improving liquid 
orifices 13b. They can be dismounted as shown in Fig- 
ure 1 B just before the ink-jet cartridge is mounted in the 
printer body. The protective tape 3 has a virtually oval 
opening 23 at almost the center, on both sides of which 
the protective tape 3 seals the print ink orifices 1 3a and 
the print performance improving liquid orifices 1 3b. The 
protective tape 3 is bonded with a tab 24 that facilitates 
the removal of the tape. 

[0044] The protective cap 4, as also shown in Figure 
4, generally comprises a base member 25, two elastic 
bodies 26, 27, and two absorbent bodies 28, 29. The 
base member 25 is integrally formed with two arm por- 
tions 30, 31 opposing vertically to each other to wrap 
around the print head portion 2; a rib 32 extending on 
the inner side of the base member 25 in the orifice ar- 
rangementdirection; and awall 33 generally shaped like 
a letter U to enclose an end of the base member. The 
arm portions 30, 31 have claws 34, 35 projecting inward- 
ly from the free end part thereof. At the terminal end of 
the arm portion 31 is formed a flange 36 to facilitate the 
removal of the cap. 

[0045] The two elastic bodies 26, 27 are substantially 
square columns longer than the range where the orifices 
13a, 13b are arranged. The two absorbent bodies 28, 
29 have symmetrical shapes, each having a liquid intro- 
ducing portion 28A, 29A and a reservoir portion 28B, 
29B. These two elastic bodies 26, 27 and two absorbent 
bodies 28, 29 are arranged on both sides of the rib 32 
on the inner side of the base member 25. That is, ar- 
ranged from bottom to top of the figure are the elastic 
body 26, the absorbent body 28, the rib 32, the absorb- 
ent body 29, and the elastic body 27, all secured to the 
base member 25. The elastic bodies 26, 27 and the ab- 
sorbent bodies 28, 29 are kept out of contact and spaced 
a predetermined interval. The shapes and dimensions 
of these members are properly determined so as to be 
able to perform the following functions. 
[0046] The state in which the above ink-jet cartridge 
is attached with the protective tape 3 and the protective 
cap 4 is briefly explained. The protective cap 4 is mount- 
ed by engaging its claws 34, 35 with the grooves 7, 8. 
When the protective cap 4 is mounted, the elastic bodies 
26, 27 and the absorbent bodies 28, 29 are clamped 
between the base member 25 and the print head portion 
2 and elastically deformed. As a result, the elastic bod- 
ies 26, 27 presses the protective tape 3 against the or- 



ifice plates 14a, 14b thus sealing all the orifices 13a, 
13b. The width of the opening 23 of the protective tape 
3 is greater than the width of the liquid reservoir groove 
18 of the top plate 17. The liquid introducing portions 

5 28A, 29A of the absorbent bodies 28, 29 engage the 
boundary portion of the liquid reservoir groove 1 8 inside 
the opening 23. The reservoir portions 28B, 29B of the 
absorbent bodies 28, 29 are installed in a space that 
avoids the print head portion 2. The tab 24 of the pro- 

10 tective tape 3 is situated in a space between the print 
head portion 2 and the arm portion 31 of the protective 
cap 4. 

[0047] Next, the main part of this embodiment will be 
explained in detail. 

15 [0048] The performances required of at least one of 
the elastic bodies 26, 27 are that their compression re- 
sidual strains are small, that they do not degrade or con- 
taminate the constituent material of the print head por- 
tion 2, the pint ink and the print performance improving 

20 liquid, that they are not degraded or contaminated by 
these, and that because they close the fine orifices, their 
pressing surfaces need to be smooth. If a simple porous 
body is used, a sufficient pressing state may not be ob- 
tained because of the presence of pores larger than the 

25 orifices in the pressing surface. Thus, in this embodi- 
ment at least one of the elastic bodies 26, 27 uses a 
high-density microurethane foam (for example, Polon 
LE20 of Inoac Co. make) about 6 mm thick-a porous 
body having a smooth skin layer on the surface that 

30 meets the above requirements. 

[0049] The protective tape 3 may be formed of a flex- 
ible sheet about 10-40 jiim thick, such as polyethylene 
terephthalate and, polypropylene, polytetrafluoroethyl- 
ene, and an acrylic adhesive material about 10-40 jum 

35 thick. The print performance improving liquid is a liquid 
containing a compound that makes insoluble or aggre- 
gates colorants such as dyes or pigments in the ink, or 
makes insoluble and aggregates coloarants. In more 
concrete terms, a water solution of cation-based poly- 

40 mer is used. For the print ink, a common ink containing 
acid dye is used. It is noted that this invention is not lim- 
ited to the above examples as long as the constructions 
and materials do not deviate from the scope of this in- 
vention. 

45 [0050] With the ink-jet cartridge of the above config- 
uration, the orifices are closed by the protective tape 3 
which is kept attached (during transport, storage and 
marketing) until the cartridge begins to be used, pre- 
venting leakage of the ink and the print performance im- 

50 proving liquid. In the event that the ink or the print per- 
formance improving liquid or both should leak, the liquid 
seeping gradually toward the other orifice group by cap- 
illary action generated at the joint portion between the 
protective tape 3 and the orifice plate surface can be 

55 blocked by the opening 23 formed in the protective tape 
3 that nullifies the capillary action. 
[0051] Further, the elastic bodies 26, 27 provided in 
the protective cap 4 that press against the orifices pre- 
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vent leakage of the ink and the print performance im- 
proving liquid. If at least one of the liquids should leak, 
the liquid seeping toward the other orifice group by cap- 
illary action generated between the elastic body and the 
orifice plate surface (including capillary action generat- 
ed at the contact surface of the protective tape 3 when 
the protective tape 3 is interposed as in this embodi- 
ment) can be blocked by forming independent pressing 
surfaces of the elastic bodies at each orifice group to 
cut off the capillary action. Further, because the rib 32, 
the absorbent bodies 28, 29 and the liquid reservoir 
groove 18 are arranged between these elastic bodies, 
the liquid seeping toward the other group of orifices can 
be stopped by the reservoir or by the extension of the 
surface distance that the seeping liquid must travel be- 
fore it can reach the other orifice group. 
[0052] Next, an example of the ink-jet cartridge of the 
above construction mounted in the printer body will be 
explained. 

[0053] Figure 5 shows an outline configuration of the 
printer body that mounts the ink-jet cartridge described 
above. When the ink-jet cartridge I JC is mounted on the 
carriage 101 in the printer body, the contacts 21a, 21b 
of the ink-jet cartridge IJC come into contact with con- 
tacts (not shown) at predetermined positions on the car- 
riage 101 and the ink-jet cartridge IJC now can receive 
drive signals from the printer body. In performing the 
print operation, the ink-jet cartridge IJC is moved along 
guide rails 123 in lateral directions (directions different 
from the orifice arrangement direction; for example, di- 
rections perpendicular to the orifice arrangement direc- 
tion) together with the carriage 1 01 secured to a belt 1 21 
connected to a drive source (not shown) by the driving 
action of the drive source. While being moved, the ink- 
jet cartridge IJC ejects the print ink and the print per- 
formance improving liquid from the orifices 13a, 13b in 
response to the drive signals received. 
[0054] Then, both of the liquids are brought into con- 
tact with each other on the print medium 102 to form 
print dots and improve the print performance as by im- 
parting water resistance to the dyes in the ink. That is, 
when the dyes in the ink react with the print performance 
improving liquid on the print medium 1 02, they instantly 
become insoluble and/or aggregate. Not only does this 
improve the water resistance but it also prevents unde- 
sired bleeding between different tones when inks of dif- 
ferent tones (including shades) are used. The improve- 
ment of print performance mentioned here includes im- 
provements of at least one of elements that are desired 
in improving the quality, reproducibility and preservabil- 
ity of an image formed, such as improvements in terms 
of three elements of color-brightness, chroma and tint- 
and improvements in reflection density, sharpness of 
edges, shape of dot, fixation of ink, water resistance and 
light resistance. 

[0055] In the printer body two recovery means are ar- 
ranged immediately below the groups of orifices 13a, 
1 3b when the carriage 1 01 is at the home position. The 



recovery means has caps 103, 104 made of elastic 
member such as rubber and suction pumps 105, 106. 
The cap 103 and the suction pump 105 correspond to 
the group of orifices 1 3a and the cap 1 04 and the suction 
5 pump 1 06 corresponds to the group of orifices 1 3b. 
[0056] The two caps 1 03, 1 04 are arranged vertically 
movable in Figure 5. 

[0057] Figure 6 shows the recovery means as it per- 
forms the capping or recovery operation. When the car- 
10 riage 1 01 is at the home position, the two caps 1 03, 1 04 
are ready to move up from the retracted (lowered) po- 
sition indicated by two-dot chain line. At the raised po- 
sition indicated by solid line these caps 103, 104 are 
pressed against the areas of the orifices 1 3a, 1 3b of the 
15 ink-jet cartridge IJC, respectively. That is, in the capping 
action the caps 1 03, 1 04 surround with the elastic mem- 
bers the groups of the orifices 13a, 13b that are sepa- 
rated from each other by the liquid reservoir groove 18 
formed in the top plate 1 7 of the ink-jet cartridge IJC and 
20 hermetically enclose the inner spaces. 

[0058] With this capping operation, the orifices are 
kept from drying when the cartridge stands by during the 
print operation, thus preventing the ink and the print per- 
formance improving liquid from becoming viscous or so- 
25 lidifying around the orifices. The orifices are also pro- 
tected from dust, eliminating abnormal ejection. Further, 
when an ejection failure occurs with the print head por- 
tion 2 or when such a trouble is expected, the above 
capping is performed and then the suction pumps 105, 
30 1 06 are activated to apply a suction force to the capped 
spaces to draw out the ink and the print performance 
improving liquid from the orifices 1 3a, 1 3b (so-called re- 
covery operation). This forces liquid with increased vis- 
cosity or solidified obstructive matters and bubbles 
35 present at the orifices or in the liquid passages inside 
the orifices to be drawn out of the orifices together with 
the ink and the print performance improving liquid, thus 
restoring the normal ejection or forestalling an ejection 
failure. 

40 [0059] As shown in Figure 5 to Figure 8, the printer 
body is also provided with two wiping means which are 
parallelly arranged closer to the print area than the re- 
covery means. The wiping means have blades 1 07, 1 08 
made of elastic member such as rubber and their blade 
45 holders. 

[0060] In this embodiment , as shown in Figure 7 and 
8, the blade holders 1 07a, 1 08a are moved up and down 
by a blade raise/lower mechanism that is engageable 
with the carriage 1 01 and driven by the movement of the 
50 carriage 1 01 . The blades 1 07, 1 08 can thus be set at a 
projected (raised) position where they wipe ink and for- 
eign matters sticking to the orifice plate surface of the 
ink-jet cartridge IJC and at a retracted (lowered) position 
(or standby position) where the blades do not contact 
55 the orifice plate surface. The mechanism is divided so 
that the blade 107 and the blade 108 can be raised or 
lowered independently of each other. 
[0061] Figure 9 shows an example configuration of a 
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main part of the control system in the printer to perform 
appropriate wiping. Designated 501 is a CPU or main 
control unit to control various parts of the printer in per- 
forming print and recovery operations. Denoted 502 is 
a ROM that stores programs that correspond to various 
processing procedures executed by the CPU including 
the processing procedure of Figure 10. Reference 
number 503 represents a RAM that provides predeter- 
mined data area and work area. A carriage motor 505 
causes the carriage 101 to scan. Raise/lower mecha- 
nisms 507 and 508 raise or lower the ink orifice blade 
107 and the print performance improving liquid orifice 
blade 108. 

[0062] Figure 1 0 shows one example of the procedure 
to execute wiping. This procedure can be started at a 
desired timing. 

[0063] The operation of wiping the surface of the plate 
in which the print ink orifices 1 3a are formed will be ex- 
plained, by referring to Figure 7. After the blade 1 07 ad- 
vances into the liquid reservoir groove 1 8 formed in the 
top plate 17 of the ink-jet cartridge IJC (step S3) as 
shown in Figure 7A, the carriage 101 moves from the 
home position toward the print area (toward the right in 
the figure) (step S5), as shown in Figure 7B. As a result, 
the blade 1 07 contacts the print ink orifices 1 3a to wipe 
their surface. 

[0064] The operation of wiping the surface of the plate 
in which the print performance improving liquid orifices 
13b are formed will be explained, by referring to Figure 
8. After the blade 1 08 advances into the liquid reservoir 
groove 18 formed in the top plate 17 of the ink-jet car- 
tridge IJC (step S9) as shown in Figure 8A, the carriage 
101 moves from the print area side toward the home 
position (toward the left in the figure) (step S11), as 
shown in Figure 8B. As a result, the blade 1 08 contacts 
the print performance improving liquid orifices 13b to 
wipe their surface. 

[0065] As described above, the control is carried out 
to use the blade 1 07 in wiping the print inkorifice surface 
and the blade 108 in wiping the print performance im- 
proving liquid orifice surface. When the wiping operation 
is finished, the blades 1 07, 1 08 are lowered to return to 
the standby position (step S7, S1 3). Performing the wip- 
ing in a direction away from the other group of orifices 
in this way can prevent liquid, if spattered by the snap- 
ping elastic blade, from adhering to the surface of the 
other group of orifices, which in turn prevents the mixing 
of the two liquids on the surface of the orifices. 
[0066] Further, by first advancing the blades 1 07, 1 08 
into the groove 18 and then bringing them into contact 
with the surface of the corresponding group of orifices 
for wiping as in this embodiment, it is possible to prevent 
the undesired spattering of liquid by blade deflection that 
occurs at the initial stage of blade contact when the sur- 
faces of the both groups of orifices are arranged on the 
same continuous plane. 

[0067] As described above, the print ink orifices and 
the print performance improving liquid orifices are pro- 



vided with dedicated recovery caps (103 and 104) and 
dedicated blades (107 and 108) so that the two liquids 
can be independently handled. The two groups of orific- 
es are also provided with independentdedicated suction 

5 pumps connected to the caps 103 and 104. This ar- 
rangement allows the ink and the print performance im- 
proving liquid-which aggregates the ink dyes and/or 
makes them insoluble-drawn out in the recovery opera- 
tion to be handled properly and easily without the two 

10 liquids coming into contact with each other inside the 
caps 1 03, 1 04 and the suction pumps 1 05, 1 06. Further, 
during the wiping action of the blades this arrangement 
keeps the two liquids from mixing on the orifice surface. 
Thus, the ease of handling and reliability of the printer 

15 are improved. 

[0068] Further, if one or both of the two liquids should 
leak before use (during transport, storage or marketing) 
or if, after the cartridge has been installed in the printer, 
the liquid should adhere to the orifice surface as a result 

20 of the recovery or wiping action activated for some rea- 
son, the liquid seeping along the orifice surface toward 
the other group of orifices can be effectively blocked be- 
cause the surface of the ink orifices and the surface of 
the print performance improving liquid orifices are not 

25 situated on the same continuous plane but are separat- 
ed by the liquid reservoir groove. 

(Other Embodiments) 

30 [0069] Figure 11 to Figure 13 represent other embod- 
iments of the protective cap. These examples do not 
have the absorbent bodies 28, 29, the generally U- 
shaped wall of the protective cap enclosing the absorb- 
ent bodies, and the rib 32 arranged on the inner surface 
35 of the protective cap, all these employed in the first em- 
bodiment. 

[0070] First, the protective cap shown in Figure 1 1 has 
a groove 201 formed between and parallel to the two 
elastic bodies 26, 27. This construction increases the 
40 surface distance between the two elastic bodies 26, 27, 
as does the rib of the first embodiment, to block the leak- 
ing liquid that is seeping toward the other group of ori- 
fices. 

[0071 ] The protective cap of Figure 1 2 has a plurality 
45 of fine grooves 202 formed between and parallel to the 
two elastic bodies 26, 27. The liquid seeping toward the 
other group of orifices can be blocked by holding back 
the seeping liquid with the capillary action of the 
grooves, in the same way that the absorbent bodies of 
50 the first embodiment block the seeping liquid. 

[0072] Further, the protective cap shown in Figure 13 
has a liquid-repelling part 203 between the two elastic 
bodies 26, 27. This repels the liquid seeping toward the 
other group of orifices and limits the direction of liquid 
55 movement, thus blocking the advance of the seeping liq- 
uid. Selection of an appropriate treatment of making the 
surface liquid-repellent in this embodiment can be made 
according to the composition of the print ink and the print 
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performance improving liquid. The preferred liquid re- 
pellent is a fluoropolymer with an average molecular 
weight of 2000 or higher and with water insolubility and 
organic solvent solubility. Examples of the preferred liq- 
uid repellent include compounds having one or more re- 
active groups-selected from among polyperfluorometh- 
acrylate, polyperfluoroacrylate, fluoroalkyl group, fluor- 
oallyl group, fluorocycloslkyl group, fluoroalkali and 
fluoroalkylallyl group-and a silazane group, or siloxane- 
based polymers synthesized by the condensation of 
alkoxysilane monomer. Such repellents can be applied 
to the surface of the protective cap typically by spraying 
or transfer method. 

[0073] In the ink-jet cartridge of the above construc- 
tion, the orifices are pressed by the elastic bodies 26, 
27 of the protective cap 4, preventing leakage of the ink 
and the print performance improving liquid. In the event 
that one or both of the liquids should leak, the liquid 
seeping toward the other group of orifices by the capil- 
lary action generated between the elastic body and the 
orifice surface (including capillary action generated at 
the contact surface of the protective tape 3 when the 
protective tape 3 is interposed as in this embodiment ) 
can be blocked by forming independent pressing sur- 
faces of the elastic bodies at each orifice group to cut 
off the capillary action. Further, because the liquid res- 
ervoir groove 201 , the finely roughed surface 202 or the 
liquid-repelling surface 203 is provided between the 
elastic bodies, the liquid seeping toward the other orifice 
group can be blocked by the reservoir or by the exten- 
sion of the surface distance that the leaking liquid must 
travel before it can reach the other orifice group. 
[0074] Figure 14 to Figure 16 represent further em- 
bodiments of the print head. 

[0075] The print head portion shown in Figure 1 4 has 
a plurality of fine grooves 204 formed between and par- 
allel to the rows of two orifice groups 13a, 13b formed 
in the top plate 17'. Should a liquid leakage occur, this 
construction can block the liquid seeping toward the oth- 
er orifice group by holding back the seeping liquid with 
the capillary action of the grooves. 
[0076] The print head portion shown in Figure 1 5 has 
a liquid-repelling part 207, instead of the grooves 18, 
formed between the rows of the two groups of orifices 
13a, 13b. This repels the liquid seeping toward the other 
group of orifices and limits the direction of liquid move- 
ment, thus blocking the advance of the seeping liquid. 
The liquid-repelling treatment used in this embodiment 
can be performed in the same way as the aforemen- 
tioned protective cap. 

[0077] The print head portion shown in Figure 1 6 has 
an absorbent body 208 of a porous material embedded 
in the groove 18 formed between the rows of the two 
orifice groups 1 3a, 1 3b formed in the top plate 1 7'. This 
construction blocks the advancement of the liquid seep- 
ing toward the other orifice group by absorbing and hold- 
ing the liquid. 

[0078] With the above print head, if one or both of the 



two liquids should leak before use (during transport, 
storage or marketing) or if, after the cartridge has been 
installed in the printer, the liquid should adhere to the 
orifice surface as a result of the recovery or wiping action 

5 activated for some reason, the liquid seeping along the 
orifice surface toward the other orifice group can be ef- 
fectively blocked by the reservoir or by the extension of 
the surface distance that the leaking liquid must travel 
before it can reach the other orifice group, because the 

10 surface of the ink orifices and the surface of the print 
performance improving liquid orifices are not situated on 
the same continuous plane but are separated by the 
finely roughened surface 204, the liquid-repelling sur- 
face 207 or the absorbent member 208. 

15 [0079] The surfaces of the orifice plates of the top 
plate 1 T in which the orifices 1 3a, 1 3b are formed is not 
limited to those of the first embodiment but may use oth- 
er configurations such as shown in Figure 14 to 16, in 
which small steps (205, 206) are formed. 

20 [0080] Further, while the above embodiments have 
only one row of the ink orifices, we will explain about a 
protective cap for an ink-jet head which has three rows 
of ink orifices 1 3a and one row of print performance im- 
proving liquid orifices 13b, as shown in Figure 18. 

25 [0081] In Figure 18, on the orifice plate there are three 
rows of ink orifices 1 3a and one row of print performance 
improving liquid orifices 13b, with the three ink orifice 
rows 13a adapted to eject yellow, cyan and magenta 
inks respectively. 

30 [0082] It has been already discussed that the print 
performance improving liquid and the ink, when mixed, 
will become solidified. When three or more orifice rows 
are used as in this embodiment, the cap pressing state 
is likely to become uneven, increasing the risk of the 

35 print performance improving liquid and the inks coming 
into contact. This embodiment, therefore, employs a 
construction in which the elastic body 27 is made to 
press against the surface of the print performance im- 
proving liquid orifices 13b more firmly than other elastic 

40 bodies 26 so that, of the four rows of orifices, only the 
print performance improving liquid orifices 13b are se- 
curely closed. This construction enables the print per- 
formance improving liquid to be reliably sealed. If differ- 
ent inks (in this case, inks ejected from the three rows 

45 of nozzles 13a) should mix, no problem arises, such as 
solidifying of inks, and the only problem of color mixing 
can be solved to some extent by performing the recov- 
ery operation. The pressing state described above can 
be achieved by setting the height of the elastic body 27 

50 larger than those of the other elastic bodies or by setting 
the hardness of the elastic body 27 higher than those of 
the other elastic bodies 26. 

[0083] When the pH of the print performance improv- 
ing liquid is at around 5 or 6 exhibiting acidity, the elastic 
55 body 27 that presses against the print performance im- 
proving liquid orifices can be formed of an acid-resistant 
material. For example, when the elastic bodies 26 are 
made of polyurethane elastomer porous material, the 
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elastic body 27 may use a silicone rubber foam with ex- 
cellent acid resistance, instead of the polyurethane elas- 
tomer porous material. 

[0084] Further, between these elastic bodies 26, 27, 
which correspond to the rows of orifices, there are pro- 
vided ribs 32 whose heights are lower than those of the 
elastic bodies when elastically deformed, in order to pre- 
vent contact among the elastic bodies as may be caused 
by the deflection of the elastic bodies and to ensure that 
the elastic bodies can realize their appropriate pressing 
condition. 

[0085] In the ink-jet cartridge IJC of Figure 17, the pro- 
tective cap of the first embodiment is provided with holes 
209, 21 0 that expose the absorbent bodies 28, 29-which 
soak the leaking liquid-to the outside of the cap and 
communicate the leaking liquid to the outside. A con- 
tainer 211 accommodating the ink-jet cartridge IJC dur- 
ing transport has ribs inside, by the side of which second 
absorbent bodies 21 2, 21 3 are formed. The ribs support 
the ink-jet cartridge IJC and also isolate the two absorb- 
ent bodies 212,213 from each other. The two absorbent 
bodies 212, 213 are formed with the projected portions 
212a, 213a that, when the ink-jet cartridge IJC is re- 
ceived in the container 211, fit into the holes 209, 210 
of the protective cap to engage with the absorbent bod- 
ies 28, 29 of the protective cap. 

[0086] With the ink-jet cartridge IJC and the transport 
container shown in Figure 1 7, the amount of liquid that 
can be retained in the absorbent bodies 28, 29 provided 
in the protective cap of the first embodiment can be com- 
pensated for. Hence, if a large amount of liquid should 
leak out, the arrangement inside the transport container 
211 can prevent contact between the print ink and the 
print performance improving liquid that aggregates and/ 
or makes insoluble the dyes in the inks and thereby en- 
hance reliability. 

[0087] The present invention is not limited to the con- 
figurations of the above embodiments and any desired 
modifications may be made. For example, it is possible 
to combine the above configurations of the sealing 
member (protective tape), the orifice pressing member 
(protective cap) and the print head, or to adopt a con- 
figuration in which a means for blocking the advance of 
the seeping liquid between the groups of orifices is add- 
ed to only a part of these three members. In other words, 
the protective cap and/or the print head use one of the 
above configurations and, if this configuration can block 
the liquid advancement well, the protective tape 3 may 
not be formed with the opening 23. 
[0088] Although the present invention is applicable to 
a print head, an ink jet cartridge, an ink-jet recording 
(printing) apparatus which utilize electromechanical 
transducers and the like, the present invention achieves 
distinct effect when applied to a recording head or a re- 
cording apparatus which has means for generating ther- 
mal energy such as electrothermal transducers or laser 
light, and which causes changes in ink by the thermal 
energy so as to eject ink. This is because such a system 



can achieve a high density and high resolution record- 
ing. 

[0089] A typical structure and operational principle 
thereof is disclosed in U.S. patent Nos. 4,723,129 and 
5 4,740,796, and it is preferable to use this basic principle 
to implement such a system. Although this system can 
be applied either to on-demand type or continuous type 
ink jet recording systems, it is particularly suitable for 
the on-demand type apparatus. This is because the on- 
demand type apparatus has electrothermal transduc- 
ers, each disposed on a sheet or liquid passage that re- 
tains liquid (ink), and operates as follows: first, one or 
more drive signals are applied to the electrothermal 
transducers to cause thermal energy corresponding to 
recording information; second, the thermal energy in- 
duces sudden temperature rise that exceeds the nucle- 
ate boiling so as to cause the film boiling on heating por- 
tions of the recording head; and third, bubbles are grown 
in the liquid (ink) corresponding to the drive signals. By 
using the growth and collapse of the bubbles, the ink is 
expelled from at least one of the ink ejection orifices of 
the head to form one or more ink drops. The drive signal 
in the form of a pulse is preferable because the growth 
and collapse of the bubbles can be achieved instanta- 
neously and suitably by this form of drive signal. As a 
drive signal in the form of a pulse, those described in U. 
S. patent Nos. 4,463,359 and 4,345,262 are preferable. 
In addition, it is preferable that the rate of temperature 
rise of the heating portions described in U.S. patent No. 
4,313,124 be adopted to achieve better recording. 
[0090] U.S. patent Nos. 4,558,333 and 4,459,600 dis- 
close the following structure of a recording head, which 
is incorporated to the present invention: this structure 
includes heating portions disposed on bent portions in 
addition to a combination of the ejection orifices, liquid 
passages and the electrothermal transducers disclosed 
in the above patents. Moreover, the present invention 
can be applied to structures disclosed in Japanese Pat- 
ent Application Laying-open Nos. 123670/1984 and 
138461/1984 in order to achieve similar effects. The 
former discloses a structure in which a slit common to 
all the electrothermal transducers is used as ejection or- 
ifices of the electrothermal transducers, and the latter 
discloses a structure in which openings for absorbing 
pressure waves caused by thermal energy are formed 
corresponding to the ejection orifices. Thus, irrespective 
of the type of the recording head, the present invention 
can achieve recording positively and effectively. 
[0091] The present invention can be also applied to a 
so-called full-line type recording head whose length 
equals the maximum length across a recording medium. 
Such a recording head may consists of a plurality of re- 
cording heads combined together, or one integrally ar- 
ranged recording head. 

[0092] In addition, the present invention can be ap- 
plied to various serial type recording heads: a recording 
head fixed to the main assembly of a recording appara- 
tus; a conveniently replaceable chip type recording 
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head which, when loaded on the main assembly of a 
recording apparatus, is electrically connected to the 
main assembly, and is supplied with ink therefrom; and 
a cartridge type recording head integrally including an 
ink reservoir. 

[0093] It is further preferable to add a recovery sys- 
tem, or a preliminary auxiliary system for a recording 
head as a constituent of the recording apparatus be- 
cause they serve to make the effect of the present in- 
vention more reliable. Examples of the recovery system 
are a capping means and a cleaning means for the re- 
cording head, and a pressure or suction means for the 
recording head. Examples of the preliminary auxiliary 
system are a preliminary heating means utilizing elec- 
trothermal transducers or a combination of other heater 
elements and the electrothermal transducers, and a 
means for carrying out preliminary ejection of ink inde- 
pendently of the ejection for recording. These systems 
are effective for reliable recording. 
[0094] The number and type of recording heads to be 
mounted on a recording apparatus can be also 
changed. For example, only one recording head corre- 
sponding to a single color ink, or a plurality of recording 
heads corresponding to a plurality of inks different in 
color or concentration can be used. In other words, the 
present invention can be effectively applied to an appa- 
ratus having at least one of the monochromatic, multi- 
color and full-color modes. Here, the monochromatic 
mode performs recording by using only one major color 
such as black. The multi-color mode carries out record- 
ing by using different color inks, and the full-color mode 
performs recording by color mixing. 
[0095] Here, as an example, the processing liquid or 
solution for making ink dyestuff insoluble can be ob- 
tained in the following manner. 

[0096] Specifically, after the following components 
are mixed together and dissolved, and the mixture is 
pressure-filtered by using a membrane filter of 0.22 |um 
in pore size (tradename: fuloropore filter manufactured 
by Sumitomo Electric Industries, Ltd.), and thereafter, 
pH of the mixture is adjusted to a level of 4.8 by adding 
sodium hydroxide whereby liquid A1 can be obtained. 

[components of A1] 

[0097] 

low molecular weight ingredients of cationic com- 
pound; 

stearyl-trimethyl ammonium salts 
(tradename : Electrostriper QE, manufactured by 
Kao Corporation), or stearyl-trimethyl ammonium 
chloride (tradename : Yutamine 86P, manufactured 
by Kao Corporation) 2.0 parts by weight 
high molecular weight ingredients of cationic com- 
pound; 

copolymer of diarylamine hydrochloride and 
sulfur dioxide(having an average molecular weight 



of 5000) 

(tradename : polyaminesulfon PAS-92, man- 
ufactured by Nitto Boseki Co., Ltd) 3.0 parts 
by weight 

5 • thiodiglycol; 1 0 parts by weight 
water balance 

[0098] Preferable examples of ink which becomes in- 
soluble by mixing the aforementioned processing liquid 

10 can be noted below. 

[0099] Specifically, the following components are 
mixed together, the resultant mixture is pressure-filtered 
with the use of a membrane filter of 0.22 jum in pore size 
(tradename : Fuloroporefilter, manufactured by Sumito- 

15 mo Electric Industries, Ltd.) so that yellow ink Y1, ma- 
genta ink M1 , cyan ink C1 and black ink K1 can be ob- 
tained. 

[Yellow ink Y1] 

20 

[0100] 

C. I. direct yellow 142 2 parts by weight 
thiodiglycol 1 0 parts by weight 
25 . acetynol EH (tradename manufactured by Kawak- 
en Fine Chemical Co., Ltd.) 0.05 parts by 
weight 

water balance 

30 [Magenta ink M1] 

[0101] having the same composition as that of Y1 oth- 
er than that the dyestuff is changed to 2.5 parts by 
weight of C. I. acid red 289. 

35 

[Cyan ink C1] 

[0102] having the same composition as that of Y1 oth- 
er than that the dyestuff is changed to 2.5 parts by 
40 weight of acid blue 9. 

[Black ink K1] 

[0103] having the same composition as that of Y1 oth- 
45 er than that the dyestuff is changed to 3 parts by weight 
of C. I. food black 2. 

[0104] According to the present invention, the afore- 
mentioned processing liquid and ink are mixed with 
each other at the position on the printing medium or at 

50 the position where they penetrate in the printing medi- 
um. As a result, the ingredient having a low molecular 
weight or cationic oligomer among the cationic material 
contained in the processing liquid and the water soluble 
dye used in the ink having anionic radical are associated 

55 with each other by an ionic mutual function as a first 
stage of reaction whereby they are instantaneously sep- 
arated from the solution liquid phase. 
[01 05] Next, since the associated material of the dye- 
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stuff and the cationic material having a low molecular 
weight or cationic oligomer are adsorbed by the ingre- 
dient having a high molecular weight contained in the 
processing liquid as a second stage of reaction, a size 
of the aggregated material of the dyestuff caused by the 
association is further increased, causing the aggregated 
material to hardly enter fibers of the printed material. As 
a result, only the liquid portion separated from the solid 
portion permeates into the printed paper, whereby both 
high print quality and a quick fixing property are ob- 
tained. At the same time, the aggregated material 
formed by the ingredient having a low molecular weight 
or the cationic oligomer of the cationic material and the 
anionic dye by way of the aforementioned mechanism, 
has increased viscosity. Thus, since the aggregated ma- 
terial does not move as the liquid medium moves, ink 
dots adjacent to each other are formed by inks each hav- 
ing a different color at the time of forming a full colored 
image but they are not mixed with each other. Conse- 
quently, a malfunction such as bleeding does not occur. 
Furthermore, since the aggregated material is substan- 
tially water-insoluble, water resistibility of a formed im- 
age is complete. In addition, light resistibility of the 
formed image can be improved by the shielding effect 
of polymer. 

[0106] By the way, the term "insoluble" or "aggrega- 
tion" refers to observable events in only the above first 
stage or in both the first and second stages. 
[0107] When the present invention is carried out, 
since there is no need of using the cationic material hav- 
ing a high molecular weight and polyvalent metallic salts 
like the prior art or even though there is need of using 
them, it is sufficient that they are assistantly used to im- 
prove an effect of the present invention, a quantity of 
usage of them can be minimized. As a result, the fact 
that there is no reduction of a property of color exhibition 
that is a problem in the case that an effect of water re- 
sistibility is asked for by using the conventional cationic 
high molecular weight material and the polyvalent me- 
tallic salts can be noted as another effect of the present 
invention. 

[0108] Ink usable for carrying out the present inven- 
tion should not be limited only to dyestuff ink, and pig- 
ment ink having pigment dispersed therein can also be 
used. Any type of processing liquid can be used, pro- 
vided that pigment is aggregated with it. The following 
pigment ink can be noted as an example of pigment ink 
adapted to cause aggregation by mixing with the treat- 
ment liquid A1 previously discussed. As mentioned be- 
low, yellow ink Y2, magenta ink M2, cyan ink C2 and 
black ink K2 each containing pigment and anionic com- 
pound can be obtained. 

[Black ink K2] 

[0109] The following materials are poured in a batch 
type vertical sand mill (manufactured by Aimex Co.), 
glass beads each having a diameter of 1 mm is filled as 



media using anion based high molecular weight material 
P-1 (aqueous solution containing a solid ingredient of 
styrene methacrylic acid ethylacrylate of 20 % having 
an acid value of 400 and average molecular weight of 

5 6000, neutralizing agent : potassium hydroxide) as dis- 
persing agent to conduct dispersion treatment for three 
hours while water-cooling the sand mill. After comple- 
tion of dispersion, the resultant mixture has a viscosity 
of 9 cps and pH of 1 0.0. The dispersing liquid is poured 

10 in a centrifugal separator to remove coarse particles, 
and a carbon black dispersing element having a weight- 
average grain size of 10 nm is produced. 

(Composition of carbon black dispersing element) 

15 

[0110] 

P-1 aqueous solution (solid ingredient of 20 
%) 40 parts 
20 . carbon black Mogul L (tradename: manufactured by 
Cablack Co.) 24 parts 
glycerin 15 parts 

ethylene glycol monobutyl ether 0.5 parts 
isopropyl alcohol 3 parts 
25 . water 135 parts 

[0111] Next, the thus obtained dispersing element is 
sufficiently dispersed in water, and black ink K2 contain- 
ing pigment for inkjet printing is obtained. The final prod- 
30 uct has a solid ingredient of about 1 0 %. 

[Yellow ink Y2] 

[0112] Anionic high molecular P-2 (aqueous solution 
35 containing a solid ingredient of 20 % of stylen-acrlylic 
acid methyl methaacrylate having an acid value of 280 
and an average molecular weight of 11 ,000, neutralizing 
agent : diethanolamine) is used as a dispersing agent 
and dispersive treatment is conducted in the same man- 
40 ner as production of the black ink K2 whereby yellow 
color dispersing element having a weight-average grain 
size of 103 nm is produced. 



35 



(composition of yellow dispersing element) 

45 

[0113] 

P-2 aqueous solution (having a solid ingredient of 

20 %) 35 parts 
50 . c. I. pigment yellow 180 (tradename: Nobapalm 

yellow PH-G, manufactured by Hoechst 

Aktiengesellschaft) 24 parts 

triethylen glycol 10 parts 

diethylenglycol 10 parts 
55 . ethylene glycol monobutylether 1.0 parts 

isopropyl alcohol 0.5 parts 

water 135 parts 



20 . 



25 . 
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[0114] The thus obtained yellow dispersing element 
is sufficiently dispersed in water to obtain yellow ink Y2 
for ink jet printing and having pigment contained therein. 
The final product of ink contains a solid ingredient of 
about 10 %. 

[Cyan ink C2] 

[0115] Cyan colored-dispersant element having a 
weight-average grain size of 1 20 nm is produced by us- 
ing the anionic high molecular P-1 used when producing 
the black ink K2 as dispersing agent, and moreover, us- 
ing the following materials by conducting dispersing 
treatment in the same manner as the carbon black dis- 
persing element. 

(composition of cyan colored-dispersing element) 
[0116] 

P-1 aqueous solution (having solid ingredient of 20 
%) 30 parts 

C. I. pigment blue 153 (tradename : Fastogen blue 
FGF, manufactured by Dainippon Ink And Chemi- 
cals, Inc.) 24 parts 
glycerin 15 parts 

diethylenglycol monobutylether 0.5 parts 
isopropyl alcohol 3 parts 
water 135 parts 

[01 17] The thus obtained cyan colored dispersing el- 
ement is sufficiently stirred to obtain cyan ink C2 for ink 
jet printing and having pigment contained therein. The 
final product of ink has a solid ingredient of about 9.6 %. 

[Magenta ink M2] 

[0118] Magenta color dispersing element having a 
weight-average grain size of 115 nm is produced by us- 
ing the anionic high molecular P-1 used when producing 
the black ink K2 as dispersing agent, and moreover, us- 
ing the following materials in the same manner as that 
in the case of the carbon black dispersing agent. 

(composition of the magenta colored dispersing 
element) 

[0119] 

P-1 aqueous solution (having a solid ingredient of 
20 %) 20 parts 

C. I. pigment red 122 (manufactured by Dainippon 
Ink And Chemicals, Inc.) 24 parts 
glycerin 15 parts 
isopropyl alcohol 3 parts 
water 135 parts 

[0120] Magenta ink M2 for ink jet printing and having 



pigment contained therein is obtained by sufficiently dis- 
persing the magenta colored dispersing element in wa- 
ter. The final product of ink has a solid ingredient of 
about 9.2 %. 

5 [0121] It should be noted that the kind of the printing 
medium is not specified in implementation of the present 
invention, and conventionally used plain paper, such as 
copy paper, bond paper and so forth can be suitably 
used. Of course, a coated paper specially prepared for 

10 ink-jet printing, transparent film for OHP and so forth 
may also be used suitably. Also, general wood free pa- 
per, glossy paper and so forth may also used suitably. 
[01 22] Furthermore, the ink jet recording apparatus of 
the present invention can be employed not only as an 

15 image output terminal of an information processing de- 
vice such as a computer, but also as an output device 
of a copying machine including a reader, and as an out- 
put device of a facsimile apparatus having a transmis- 
sion and receiving function. 

20 [0123] As explained above, if an ink or a print perform- 
ance improving liquid should leak from orifices when the 
printer is not in use, for example during transport, stor- 
age or marketing, this invention can prevent the dyes 
(coloring material) from becoming insoluble or aggre- 

25 gating at around the orifices, thus maintaining high im- 
age quality during use. Further, although the individual 
sealing surfaces of the protective tape (sealing member) 
and the individual pressing surfaces of the protective 
caps (orifice pressing members) for at least two groups 

30 of orifices are independent of each other, the ink-jet car- 
tridge can be mounted to or dismounted from the printer 
with a single action, maintaining the high level of ease 
of handling. 

[0124] Further, not only does this invention prevent 
35 the ink and the print performance improving liquid from 
mixing should these liquids leak from the orifices during 
transport, storage or marketing, but the invention also 
prevents the both liquids from mixing at around the print 
head orifices and thereby prevents the dyes (coloring 
40 material) from becoming insoluble or aggregating when, 
after the cartridge is installed in the printer body, the liq- 
uids are spattered or the recovery and wiping operations 
are performed. This maintains high print quality during 
use. 

45 [0125] The present invention has been described in 
detail with respect to preferred embodiments, and it will 
now be apparent from the foregoing to those skilled in 
the art that changes and modifications may be made 
since they fall in the scope of the invention as claimed. 

50 

Claims 

1. An ink-jet cartridge, comprising: 

55 

a print head portion (2) having a first ejection 
portion (13a) to eject print ink and a second 
ejection portion (13b) to eject liquid containing 
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print performance improving liquid to improve 
the print performance of the print ink ejected 
from said first ejection portion (13a), said print 
head portion (2) being able to be mounted in an 
ink-jet print apparatus; characterized by 
a seal member (3) removably bonded to said 
print head portion (2) and having a first portion 
closing said first ejection portion (13a), a sec- 
ond portion closing said second ejection portion 
(13b), and an opening (23) located between 
said first and second portions of said seal mem- 
ber (3). 

2. An ink-jet cartridge, comprising: 

a print head portion (2) having a first ejection 
portion (13a) to eject print ink and a second 
ejection portion (13b) to eject liquid containing 
print performance improving liquid to improve 
the print performance of the print ink ejected 
from said first ejection portion (13a), said print 
head (2) portion being able to be mounted in an 
ink-jet print apparatus; characterized by 
an ejection portion pressing member (4) remov- 
ably mounted on said print head portion (2), 
said ejection portion pressing member having 
a first elastic member (26) and a second elastic 
member (27), said first and second elastic 
members (26, 27) being spaced apart from 
each other at a predetermined interval and 
forming independent pressing surfaces to 
press said first and second ejection portions 
(13a, 13b), respectively. 

3. An ink-jet cartridge as claimed in claim 2, charac- 
terized in that said ejection portion pressing mem- 
ber (4) presses said first and second ejection por- 
tions (13a, 13b) through a seal member (3) that 
closes said first and second ejection portions (13a, 
13b). 

4. An ink-jet cartridge as claimed in claim 3, charac- 
terized in that said seal member (3) has an open- 
ing (23) between a portion closing said first ejection 
portion (13a) and a portion closing said second 
ejection portion (13b). 

5. An ink-jet cartridge as claimed in claim 2, charac- 
terized in that said first and second elastic mem- 
bers (26, 27) are formed of a porous body. 

6. An ink-jet cartridge as claimed in claim 5, charac- 
terized in that a pressing surface of at least one of 
said first and second elastic members (26, 27) has 
a smooth skin layer. 

7. An ink-jet cartridge as claimed in claim 2, charac- 
terized in that a pressing force of said second elas- 



tic member (27) is greater than a pressing force of 
said first elastic member (26). 

8. An ink-jet cartridge as claimed in claim 7, charac- 
5 terized in that a dimension of said second elastic 

member (27) in a pressing direction is set larger 
than a dimension of said first elastic member (26) 
in the pressing direction to differentiate pressing 
forces of said first elastic member (26) and said sec- 
10 ond elastic member (27). 

9. An ink-jet cartridge as claimed in claim 7, charac- 
terized in that said second elastic member (27) us- 
es a material with a higher hardness than that of a 

15 material of said first elastic member (26) to differ- 
entiate pressing forces of said first elastic member 
(26) and said second elastic member (27). 

10. An ink-jet cartridge as claimed in claim 2, charac- 
20 terized in that a rib (32) is provided between said 

first elastic member (26) and said second elastic 
member (27), the rib (32) having a height lower than 
the heights of said first and second elastic members 
(26, 27) when elastically deformed. 

25 

11. An ink-jet cartridge as claimed in claim 2, charac- 
terized in that said second elastic member (27) is 
made of a material with excellent acid resistance. 

30 12. An ink-jet cartridge as claimed in claim 2, charac- 
terized in that said ejection portion pressing mem- 
ber (4) has a holding member (25) that holds said 
first and second elastic members (26, 27) and 
keeps said first and second elastic members (26, 

35 27) in an elastically deformed state produced by a 
pressing action, and said holding member (25) is 
provided with means (28, 29 ; 32 ; 201 ; 202 ; 203), 
at a position between said first and second elastic 
members (26, 27), for preventing liquid from at least 

40 one of said first and second ejection portions (13a, 
13b) reaching the other ejection portion. 

13. An ink-jet cartridge as claimed in claim 12, charac- 
terized in that said reach preventing means com- 

45 prises a rib (32) to isolate said first and second elas- 
tic members (26, 27) from each other. 

14. An ink-jet cartridge as claimed in claim 12, charac- 
terized in that said reach preventing means com- 

50 prises a groove (201 ) or a finely roughened surface 
(202) formed on said holding member (25) between 
said first and second elastic members (26, 27). 

15. An ink-jet cartridge as claimed in claim 12, charac- 
55 terized in that said reach preventing means com- 
prises a liquid-repellent surface (203) applied on 
said holding member (25) between said first and 
second elastic members (26, 27). 
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8. 



16. An ink-jet cartridge as claimed in claim 12, charac- 
terized in that said reach preventing means com- 
prises a liquid-absorbent member (28, 29) provided 
on said holding member (25) between the first and 
second elastic member (26, 27). 



Patentanspruche 

1. Tintenstrahlpatrone, die folgendes umfasst: 10 

einen Druckkopfteil (2) mit einem ersten Aus- 
stoBteil (13a) zum AusstoBen von Drucktinte 
und einem zweiten AusstoBteil (13b) zum Aus- 
stoBen von Flussigkeit, die eine Drucklei- 15 
stungsverbesserungsflussigkeit enthalt, urn die 
Druckleistung der aus dem ersten AusstoBteil 
(13a) ausgestoBenen Drucktinte zu verbes- 
sern, wobei der Druckkopfteil (2) in einer Tin- 
tenstrahldruckvorrichtung montiert werden 20 
kann; gekennzeichnet durch: 

ein Abdichtglied (3), das entfernbar mit 
dem Druckkopfteil (2) verbunden ist und ei- 
nen den ersten AusstoBteil (1 3a) verschlie- 25 
Benden ersten Teil, einen den zweiten Aus- 
stoBteil (13b) verschlieBenden zweiten Teil 
und eine zwischen dem ersten und zweiten 
Teil des Abdichtglieds (3) angeordnete Off- 
nung (23) aufweist. 30 

2. Tintenstrahlpatrone, die folgendes umfasst: 



einen Druckkopfteil (2) mit einem ersten Aus- 
stoBteil (13a) zum AusstoBen von Drucktinte 35 9. 
und einem zweiten AusstoBteil (13b) zum Aus- 
stoBen von Flussigkeit, die eine Drucklei- 
stungsverbesserungsflijssigkeit enthalt, urn die 
Druckleistung der aus dem ersten AusstoBteil 
(13a) ausgestoBenen Drucktinte zu verbes- 40 
sern, wobei der Druckkopfteil (2) in einer Tin- 
tenstrahldruckvorrichtung montiert werden 
kann; gekennzeichnet durch: 



ein AusstoBteildruckglied (4), das entfern- 45 
bar an dem Druckkopfteil (2) montiert ist, 
wobei das AusstoBteildruckglied ein erstes 
elastisches Glied (26) und ein zweites ela- 
stisches Glied (27) aufweist, wobei das er- 
ste und zweite elastische Glied (26, 27) mit 50 
einem vorbestimmten Abstand voneinan- 
der beabstandet sind und unabhangige 
Druckflachen bilden, urn den ersten bezie- 
hungsweise zweiten AusstoBteil (13a, 
13b) zu drucken. 55 



den ersten und zweiten AusstoBteil (13a, 13b) 
durch ein Abdichtglied (3) druckt, das den ersten 
und zweiten AusstoBteil (13a, 13b) verschlieBt. 

4. Tintenstrahlpatrone nach Anspruch 3, dadurch ge- 
kennzeichnet, dass das Abdichtglied (3) zwischen 
einem den ersten AusstoBteil (13a) verschlieBen- 
den Teil und einem den zweiten AusstoBteil (13b) 
verschlieBenden Teil eine Offnung (23) aufweist. 

5. Tintenstrahlpatrone nach Anspruch 2, dadurch ge- 
kennzeichnet, dass das erste und zweite elasti- 
sche Glied (26, 27) aus einem porosen Korper aus- 
gebildet sind. 

6. Tintenstrahlpatrone nach Anspruch 5, dadurch ge- 
kennzeichnet, dass eine Druckflache mindestens 
eines des ersten und zweiten elastischen Glieds 
(26, 27) eine glatte Haut aufweist. 

7. Tintenstrahlpatrone nach Anspruch 2, dadurch ge- 
kennzeichnet, dass eine Druckkraft des zweiten 
elastischen Glieds (27) groBer ist als eine Druck- 
kraft des ersten elastischen Glieds (26). 



3. Tintenstrahlpatrone nach Anspruch 2, dadurch ge- 
kennzeichnet, dass das AusstoBteildruckglied (4) 



Tintenstrahlpatrone nach Anspruch 7, dadurch ge- 
kennzeichnet, dass eine Abmessung des zweiten 
elastischen Glieds (27) in einer Druckrichtung gro- 
Ber eingestellt ist als eine Abmessung des ersten 
elastischen Glieds (26) in der Druckrichtung, urn 
Druckkrafte des ersten elastischen Glieds (26) und 
des zweiten elastischen Glieds (27) zu differenzie- 
ren. 

Tintenstrahlpatrone nach Anspruch 7, dadurch ge- 
kennzeichnet, dass das zweite elastische Glied 
(27) ein Material mit einer Harte verwendet, die gro- 
Ber ist als die eines Materials des ersten elasti- 
schen Glieds (26), urn Druckkrafte des ersten ela- 
stischen Glieds (26) und des zweiten elastischen 
Glieds (27) zu differenzieren. 

Tintenstrahlpatrone nach Anspruch 2, dadurch ge- 
kennzeichnet, dass zwischen dem ersten elasti- 
schen Glied (26) und dem zweiten elastischen 
Glied (27) eine Rippe (32) vorgesehen ist, deren 
Hone bei elastischer Verformung geringer ist als die 
Hohen des ersten und zweiten elastischen Glieds 
(26, 27). 

Tintenstrahlpatrone nach Anspruch 2, dadurch ge- 
kennzeichnet, dass das zweite elastische Glied 
(27) aus einem Material mit einer ausgezeichneten 
Saurebestandigkeit hergestellt ist. 



12. Tintenstrahlpatrone nach Anspruch 2, dadurch ge- 
kennzeichnet, dass das AusstoBteildruckglied (4) 
ein Halteglied (25) aufweist, das das erste und 
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zweite elastische Glied (26, 27) halt und das erste 
und zweite elastische Glied (26, 27) in einem durch 
eine Druckaktion erzeugten elastisch verformten 
Zustand halt und das Halteglied (25) in einer Posi- 
tion zwischen dem ersten und zweiten elastischen 
Glied (26, 27) mit Mitteln (28, 29; 32; 201 ; 202; 203) 
versehen ist, urn zuverhindern, dass Flussigkeit 
von mindestens einem des ersten und zweiten Aus- 
stoGteils (13a, 13b) den anderen AusstoBteil er- 
reicht. 

13. Tintenstrahlpatrone nach Anspruch 12, dadurch 
gekennzeichnet, dass das Erreichungsverhinde- 
rungsmittel eine Rippe (32) umfasst, um das erste 
und zweite elastische Glied (26, 27) voneinander 
zu isolieren. 

14. Tintenstrahlpatrone nach Anspruch 12, dadurch 
gekennzeichnet, dass das Erreichungsverhinde- 
rungsmittel eine Nut (201 ) oder eine fein aufgeraute 
Oberflache (202) umfasst, die zwischen dem ersten 
und zweiten elastischen Glied (26, 27) an dem Hal- 
teglied (25) ausgebildet ist. 

15. Tintenstrahlpatrone nach Anspruch 12, dadurch 
gekennzeichnet, dass das Erreichungsverhinde- 
rungsmittel eine flussigkeitsabstoGende Oberfla- 
che (203) umfasst, die zwischen dem ersten und 
zweiten elastischen Glied (26, 27) auf das Halte- 
glied (25) aufgetragen ist. 

16. Tintenstrahlpatrone nach Anspruch 12, dadurch 
gekennzeichnet, dass das Erreichungsverhinde- 
rungsmittel ein flussigkeitsabsorbierendes Glied 
(28, 29) umfasst, das zwischen dem ersten und 
zweiten elastischen Glied (26, 27) an dem Halte- 
glied (25) vorgesehen ist. 



Revendications 

1 . Cartouche a jet d'encre, comprenant : 

une partie (2) formant tete d'impression, com- 
portant une premiere partie d'ejection (13a) 
pour ejecter une encre d'impression et une 
deuxieme partie d'ejection (13b) pour ejecter 
un liquide contenant un liquide ameliorant la 
performance d'impression pour ameliorer la 
performance d'impression de I'encre d'impres- 
sion ejectee a partir de ladite premiere partie 
d'ejection (13a), ladite partie (2) formant tete 
d'impression etant capable d'etre montee dans 
un appareil d'impression a jet d'encre ; carac- 
terisee par 

un element (3) de fermeture relie de maniere 
amovible a ladite partie (2) formant tete d'im- 
pression et comportant une premiere partie fer- 



mant ladite premiere partie d'ejection (13a) et 
une deuxieme partie fermant ladite deuxieme 
partie d'ejection (1 3b), et une ouverture (23) si- 
tuee entre lesdites premiere et deuxieme par- 
5 ties dudit element (3) de fermeture. 

2. Cartouche a jet d'encre, comprenant : 

une partie formant tete d'impression (2), com- 

10 portant une premiere partie d'ejection (13a) 

pour ejecter une encre d'impression et une 
deuxieme partie d'ejection (13b) pour ejecter 
un liquide contenant un liquide pour ameliorer 
la performance d'impression pour ameliorer la 

15 performance d'impression de I'encre d'impres- 

sion ejectee a partir de ladite premiere partie 
d'ejection(13a), ladite partie formant tete d'im- 
pression (2) etant capable d'etre montee dans 
un appareil d'impression a jet d'encre ; carac- 

20 terisee par 

un element (4) de compression de partie d'ejec- 
tion, monte de maniere amovible sur ladite par- 
tie (2) formant tete d'impression, ledit element 
de compression de partie d'ejection compor- 

25 tant un premier element elastique (26) et un 

deuxieme element elastique (27), lesdits pre- 
mier et deuxieme elements elastiques (26, 27) 
etant espaces I'un de I'autre par un intervalle 
predetermine et formant des surfaces de com- 

30 pression independantes pour comprimer lesdi- 

tes premiere et deuxieme parties d'ejection 
(13a, 13b), respectivement. 

3. Cartouche a jet d'encre selon la revendication 2, 
35 caracterisee en ce que ledit element (4) de com- 
pression de partie d'ejection comprime lesdites pre- 
miere et deuxieme parties (1 3a, 1 3b) d'ejection par 
I'intermediaire d'un element (3) de fermeture qui fer- 
me lesdites premiere et deuxieme parties d'ejection 

40 (13a, 13b). 

4. Cartouche a jet d'encre selon la revendication 3, 
caracterisee en ce que ledit element (3) de ferme- 
ture comporte une ouverture (23) entre une partie 

45 fermant ladite premiere partie d'ejection (13a) et 
une partie fermant ladite deuxieme partie d'ejection 
(13b). 

5. Cartouche a jet d'encre selon la revendication 2, 
50 caracterisee en ce que lesdits premier et deuxie- 
me elements elastiques (26, 27) sont formes d'un 
corps poreux. 

6. Cartouche a jet d'encre selon la revendication 5, 
55 caracterisee en ce qu'une surface de compres- 
sion d'au moins I'un desdits premier et deuxieme 
elements elastiques (26, 27) comporte une couche 
pelliculaire lisse. 
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7. Cartouche a jet d'encre selon la revendication 2, 
caracterisee en ce qu'une force de compression 
dudit deuxieme element elastique (27) est supe- 
rieure a une force de compression dudit premier 
element elastique (26). 5 

8. Cartouche a jet d'encre selon la revendication 7, 
caracterisee en cequ'une dimension dudit deuxie- 
me element elastique (27) dans une direction de 
compression est etablie pour etre superieure a une 10 
dimension dudit premier element elastique (26) 
dans la direction de compression pour differencier 
des forces de compression dudit premier element 
elastique (26) et dudit deuxieme element elastique 
(27). 15 

9. Cartouche a jet d'encre selon la revendication 7, 
caracterisee en ce que ledit deuxieme element 
elastique (27) utilise un materiau ayant une durete 
superieure a celle d'un materiau dudit premier ele- 20 
ment elastique (26) pour differencier des forces de 
compression dudit premier element elastique (26) 

et dudit deuxieme element elastique (27). 

10. Cartouche a jet d'encre selon la revendication 2, 25 
caracterisee en ce qu'une nervure (32) est dispo- 
see entre ledit premier element elastique (26) et le- 
dit deuxieme element elastique (27), la nervure (32) 
ayant une hauteur inferieure aux hauteurs desdits 
premier et deuxieme elements elastiques (26, 27) 30 
lorsqu'ils sont deformes elastiquement. 

11. Cartouche a jet d'encre selon la revendication 2, 
caracterisee en ce que ledit deuxieme element 
elastique (27) est realise en un materiau ayant une 35 
excellente resistance a I'acide. 

12. Cartouche a jet d'encre selon la revendication 2, 
caracterisee en ce que ledit element (4) de com- 
pression de partie d'ejection comporte un element 40 
de maintien (25) qui maintient lesdits premier et 
deuxieme elements elastiques (26, 27) et conserve 
lesdits premier et deuxieme elements elastiques 
(26, 27) dans un etat deforme elastiquement produit 
par une action de compression, et ledit element de 45 
maintien (25) est pourvu d'un moyen (28, 29 ; 32 ; 
201 ; 202 ; 203), au niveau d'une position situee en- 
tre lesdits premier et deuxieme elements elastiques 
(26, 27), pour empecher le liquide en provenance 
d'au moins I'une desdites premiere et deuxieme 50 
parties d'ejection (13a, 13b) d'atteindre I'autre par- 
tie d'ejection. 

13. Cartouche a jet d'encre selon la revendication 12, 
caracterisee en ce que ledit moyen d'empeche- 55 
ment d'atteinte comprend une nervure (32) pour 
isoler lesdits premier et deuxieme elements elasti- 
ques (26, 27) I'un de I'autre. 



14. Cartouche a jet d'encre selon la revendication 12, 
caracterisee en ce que ledit moyen d'empeche- 
ment d'atteinte comprend une gorge (201) ou une 
surface finement rugueuse (202) formee sur ledit 
element de maintien (25) entre lesdits premier et 
deuxieme elements elastiques (26, 27). 

15. Cartouche a jet d'encre selon la revendication 12, 
caracterisee en ce que ledit moyen d'empeche- 
ment d'atteinte comprend une surface (203) de re- 
pulsion de liquide appliquee sur ledit element de 
maintien (25) entre lesdits premier et deuxieme ele- 
ments elastiques (26, 27). 

16. Cartouche a jet d'encre selon la revendication 12, 
caracterisee en ce que ledit moyen d'empeche- 
ment d'atteinte comprend un element (28, 29) d'ab- 
sorption de liquide dispose sur ledit element de 
maintien (25) entre les premier et deuxieme ele- 
ments elastiques (26, 27). 



17 



EP 0 861 732 B1 




26 30 



FIG.1B 
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FIG.4 
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FIG. 6 
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FIG. 16 
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